The stability of citrate-capped silver nanoparticles in isotonic glucose solution for intravenous injection.
Citrate-capped silver nanoparticles (AgNP) are widely used in industry, consumer products, and medical appliances. However, information on the environmental toxicity and human health is not comprehensive. Further, the physicochemical properties of AgNP make it difficult to test toxicity, as nanosized particles, due to their size, may increase by aggregation or agglomeration in some administration vehicles. In this study, stability of AgNP was investigated in different types of isotonic solutions, which is important for in vitro testing or toxicokinetic studies using intravenous (iv) injection. Size, morphology, zeta potential, and ion formation were investigated in isotonic solutions for the physicochemical characterization of AgNP. Aggregation and precipitation of AgNP were observed in phosphate-buffered saline or 0.9% NaCl, while AgNP were stable without aggregation or precipitation in 5% glucose in isotonic solution. The average size of AgNP in 5% glucose was approximately 10 nm at different temperatures of 10, 25, or 36°C and at varying concentrations from 10 to 1000 ppm. It is noteworthy that this is almost the same size distribution as that in the water-based suspension of AgNP supplied by the manufacturer. Zeta potential ranged from -40 to -60 mV, suggesting that the repulsion forces of AgNP are not disturbed to a sufficient degree to aggregate while osmolarity is in the isotonic range of 290 ± 10 mOsm/kg in 5% glucose solution. Data suggest that AgNP in a 5% glucose solution may be used in the toxicity test via iv injection without adverse consequences in blood.